Accessibility changes within diphtheria toxin T domain upon membrane penetration probed by hydrogen exchange and mass spectrometry.
The translocation domain of diphtheria toxin inserts in membrane and becomes functional when the pH inside endosomes is acid. At that stage, the domain is in a partially folded state; this prevents the use of high-resolution methods for the characterization of its functional structure. On that purpose, we report here the use of hydrogen/deuterium exchange experiments coupled to mass spectrometry. The conformation changes during the different steps of insertion into lipid bilayer are monitored with a resolution of few residues. Three parts of the translocation domain can be distinguished. With a high protection against exchange, the C-terminal hydrophobic helical hairpin is embedded in the membrane. Despite a lower protection, a significant effect in the presence of lipid vesicles shows that the N-terminal part is in interaction with the membrane interface. The sensitivity to the ionic strength indicates that electrostatic interactions are important for the binding. The middle part of the domain has an intermediate protection; this suggests that this part of the domain can be embedded within the membrane but remains quite dynamic. These results provide unprecedented insight into the structure reorganization of the protein to go from a soluble state to a membrane-inserted one.